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(54) OCULAR TENSION DEPRESSANT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject ocular tension depressant that is useful 
as a therapeutic agent for treat eye diseases accompanied by increased tension, for 
example, glaucoma or ocular hypertension. 

SOLUTION: This ocular tension depressant includes a compound having ROCK 
(serine/threonine kinase-inhibitory action activated by activation of Rho), typically 
ethacrynic acid, as an active ingredient. The compound is preferably dosed in the form of 
an eye drop or an injection solution. In one embodiment, the eye drop is prepared by using 
an isotonizing agent, a buffer solution, a surfactant, a stabilizer, a preservative and the like 
so that the pH is adjusted to 4-8. In the case of the eye drop, the daily dose is preferably 
0.0001-5 w/v% in one-several portions. The activity of the ROCK inhibitory action is 
independent from its chemical structure. 
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[Claim(s)] 

[Claim l]An ocular tension depressant which makes an active principle a compound which 
has ROCK inhibitory action. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the ocular tension depressant which makes 

an active principle the compound which has ROCK inhibitory action. 

[0002] 

[Description of the Prior Art]Glaucoma is an intractable eye disease with the danger of 
intraocular pressure going up by various factors, and resulting in loss of eyesight, and 
research is made about various therapeutic methods. 

[0003]On the other hand, Rho which is low-molecular-weight GTP joint protein attracts 
attention as a physiological active substance these days, As a result of inquiring about the 
function, Rho is activated in response to a signal from various ceil membrane receptors. 
Activated Rho became clear [ functioning via an actomyosin system as a molecular switch 
of variegated cell phenomena, such as smooth muscle contraction, cell movement, cell 
adhesion, a shape change of a cell, and cell growth, ]. 

[0004]ROCK (Rho-associated coiled-coil forming protein kinase), By being identified as 
the serine / threonine kinase which this activated Rho combines, functioning downstream 
from Rho, and phosphorylating various substrates, Controlling variegated physiological 
functions, such as a stress fiber, macula adherens formation and smooth muscle contraction, 
and regression of a nerve axon, is reported (a cell technology, 17, and 1844-1855 (1998)). 
It is performed by the research on the drug which checks this ROCK, and ROCK inhibitor, 
The disease and the phenomenon, for example, hypertension, which Rho involves, angina 
pectoris, a cerebrovascular spasm, What is expected as prevention effective in alimentary 
canal infection of asthma, peripheral circulatory bisturdance, a premature delivery, 
arteriosclerosis, cancer, inflammation, immunopathy, ADIS, fertilization and implantation 
of a fertilized egg, osteoporosis, a retinopathy, cerebral dysfunction, and bacteria and/or a 
treating agent is indicated by WO98/06433. 

[0005]However, there is no report about the relation between ROCK, an eye disease, 

especially glaucoma. 

[0006] 

[Problem to be solved by the invention]As mentioned above, the relation between ROCK 
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and an eye disease is not yet solved in detail, but the research in the ophthalmologic field 

of ROCK is very interesting problem. 

[0007] 

[Means for solving problem]Then, when this invention persons inquired wholeheartedly 
about the relation between ROCK and intraocular pressure, and ROCK was checked, they 
found out that intraocular pressure descended. That is, the compound which has ROCK 
inhibitory action dropped intraocular pressure, and found out that it was useful as a 

treating agent of the eye disease accompanied by increased intraocular pressure, such as 

glaucoma and ocular hypertension. 

[0008] 

[Mode for carrying out the invention] This invention relates to an ocular tension 
depressant which makes an active principle a compound which has ROCK inhibitory 
action. 

[0009]ROCK of this invention means the serine / threonine kinase activated with 

activation of Rho. 

[00 10] As a compound which has the ROCK inhibitory action in this invention, There are a 
vinylbenzene derivative, a cinnamic acid derivative, a compound currently indicated by 
WO98/06433, etc., Although there is no restriction in particular on chemical structure, as 

an example, ethacrynic acid, 4-[2-(2,3,4,5,6-pentafluorophenyi) acryloyl] cinnamic acid, 
(+)-transformer 4-(l-aminoethyl)-l-(4-pyridyl carbamoyl) cyciohexane, etc. are mentioned. 
[00 II] Although a clause of the below-mentioned pharmacological test explains an effect 
of this invention in detail, About a compound which has various chemical structure first, 
existence of ROCK inhibitory action was investigated and it ranked second, and when a 
compound in which ROCK inhibitory action was shown was prescribed for the patient into 
anterior sac of a normal Japan white rabbit, a compound which has such ROCK inhibitory 
action found out that the intraocular pressure downward effect was shown. 
[00 12] A place which found out that chemical structure showed the intraocular pressure 
downward effect regardless of a compound in which this invention has ROCK inhibitory 
action has the feature, and strength of the intraocular pressure downward effect does not 
affect the usefulness of this invention. 

[0013]As for this test result, the compound which has ROCK inhibitory action shows that 
it is a therapy of the eye disease accompanying the rise of intraocular pressure, and that it 
is useful for the therapy of glaucoma and ocular hypertension especially. 
[0014]Even if the compound which has ROCK inhibitory action is parenteral, it can also 
prescribe taking orally for the patient. As an administration pharmaceutical form, a tablet, 

3 



a capsule, a granule, powder medicine, injections, ophthalmic solutions, etc. are mentioned, 
and especially ophthalmic solutions and injections are preferred. These can be 
pharmaceutical-preparation-ized using the technology currently used widely. If it is oral 
agents, such as a tablet, a capsule, a granule, and powder medicine, for example, milk 
sugar, Extenders, such as crystalline cellulose, starch, and vegetable oil, magnesium 
stearate, Binding materials, such as lubricant, such as talc, hydroxypropylceliulose, and a 
polyvinyl pyrrolidone, Carboxymethyl cellulose Film forming agents, such as coating 
agents, such as disintegrator, such as calcium and low substitution 
hydroxypropylmethylcellulose, hydroxypropylmefhylcellulose, macrogol, and silicon resin, 
and a gelatin coat, etc. can be used and prepared if needed. If it is ophthalmic solutions, 
isotonizing agents, stseh as sodium chloride and concentrated glycerin, sodium phosphate, 
Buffer agents, such as sodium acetate, polyoxyethylene sorbitan mono- olate, Antiseptics, 
such as stabilizing agents, such as surface-active agents, such as polyoxyl 40 stearate and 
polyoxyethylene hydrogenated castor oil, sodium acid citrate, and disodium edetate, a 
benzalkonium chloride, and paraben, etc. can be used and prepared if needed. Although 
there should just be pH within limits permitted by ophthalmology pharmaceutical 
preparation, the range of 4-8 is preferred. If it is an ophthalmic ointment, it can prepare 
using bases used widely, such as white vaseline and a liquid paraffin. 
[0015]What is necessary is just to apply eyewash 1 to several times per day in 0.001 to 1% 
(w/v) of thing preferably especially 0.001 to 3% (w/v) 0.0001 to 5% (w/v), if it is 
ophthalmic solutions although a dose can be suitably chosen by condition, age, a 
pharmaceutical form, etc. What is necessary is just to usually prescribe preferably 1-1000 
mg of 0.1-5000 mg ( per day ] for the patient in 1 time or several steps, if it is an oral 
agent. 

[00 16] Although a result of an example of pharmaceutical preparation and a 
pharmacological test is shown below, these working examples are for understanding this 
invention better, and do not limit the range of this invention. 
[0017] 

[Working example] [An example of pharmaceutical preparation] A general example of 
pharmaceutical preparation of an oral agent of this invention, ophthalmic solutions, and 
injections is shown below. 
[0018] 

1) A capsule A formula (inside of 150 mg) 

ROCK inhibitor 5.0 mg Milk sugar 145.0 mg [0019] By changing the mixture ratio of a 
compound and milk sugar, a component amount of this invention compound can also 



prepare a capsule of 10,0 mg / capsule, 30.0 mg / capsule, 50.0 mg / capsule, and 100.0 mg 

/ capsule. 

[0020] 

2) Ophthalmic solutions (inside of 10 ml) 

ROCK inhibitor Img concentrated glycerin 250mg polysorbate 80 200mg 
sodium-dihydrogenphosphate dihydrate Optimum dose IN sodium hydroxide Optimum 
dose IN chloride Optimum dose Sterile purified water [002 i] By changing quantity of 
ROCK inhibitor and an additive suitably, concentration of ROCK inhibitor can also 
prepare ophthalmic solutions which are 0.0001%, 0.001%, 0.005%, 0.05%, 0.1%, 0.5%, 
1.0%, 3.0%, and 5.0% (w/v). 
[0022] 

3) Injections (inside of 100 ml) 

ROCK inhibitor 10.0-100.0 mg A physiological saline Optimum dose [0023] [A 
pharmacological test] 

1) In order to check the ROCK inhibition effect of the ROCK inhibition effect examination 
test compound, It applies to the method of Eur. J. Pharmacol., 97, 321-324 and (1984) 
Nature, 389, and 990-994 (1997) correspondingly, The influence of a test compound on the 
contraction accepted at the time of phenylephrine hydrochloride (activator of ROCK) 
addition of a rabbit thorax main artery section was considered. The index of the ROCK 
inhibition effect made contraction by phenylephrine hydrochloride 100%, and expressed it 
with the test compound concentration (IC50) which loosens the 50%. 
[0024](Preparation of a test compound solution) A test compound is dissolved in a 
physiological saline and the solution of 2xlO" 3 M is prepared. When it is hard to dissolve a 
test compound in a physiological saline, a small amount of (about 1%) dimethyl sulfoxide 
is added. 

[0025](Preparation of a phenylephrine hydrochloride solution) Phenylephrine 
hydrochloride is dissolved in a physiological saline and the solution of 2xlO" 3 M is 
prepared. 

[0026](An experimental method and measurement) 

1. Ear intravenous administration of an excessive amount of Nembutal parenteral solutions 
was carried out, anesthesia fatality of the rabbit was carried out to the Japanese white 
rabbit (weight of 3.0-4.0 kg), and the thorax main artery was extracted promptly. 
[0027]2. The extracted thorax main artery was used as the 2-3-mm-wide strip-of-paper-like 
section after exfoliating the excessive connective tissue and fat. 

[0028]3. A strip-of-paper-like section is beforehand warmed at 37 **, Mixed gas of 95% 



oxygen / 5% carbon dioxide. It hung in the aerated Krebs HENZEN light solution (sodium 
chloride 118mM; potassium chloride 4.7mM; calcium chloride 2.5mM; magnesium sulfate 
1.4mM; sodium bicarbonate 20mM; potassium-dihydrogen-phosphate 1.2mM; glucose 
llmM). 

[0029]4. Tension of a strip-of-paper-like section was measured using an isometric 
transducer (Ninon Kohden). 

[0030]5. After carrying out load of the resting tension of 1.0 g to a strip-of-paper-like 
section and making this equilibrate for 1 hour or more, a strip-of-paper-like section was 
shrunk with a 2xlO" 3 M phenylephrine hydrochloride solution (last concentration 10" 6 M). 
[003 1]6, A test compound solution was added cumulatively in a place in which a 
contraction reaction was stabilized, 

[0032]7. That relaxation response arose by a test compound made 100% 10" 6 M 
phenylephrine hydrochloride contraction, and it computed as IC 50 test compound 
concentration which loosens the 50%, and showed it. 

[0033](A result and consideration) As an example of the above-mentioned test compound, 
ethacrynic acid (the test compound A), The ROCK inhibition effect at the time of using 
4-[2-(2, 3,4,5, 6-pentafluorophenyl) acryloyl] cinnamic acid (the test compound B) or 
(+)-transformer 4-(l-aminoethyl)-l~(4-pyridyl carbamoyl) cyclohexane (the test compound 
C) is shown in Table 1 . 
[0034] 
[Table 1] 

[0035] As shown in Table 1, it was accepted that the test compound A. the test compound 
B, and the test compound C have ROCK inhibitory action. 

[0036] 2) In order to investigate the usefulness as an ocular tension depressant of the 
compound which has intraocular pressure downward effect examination ROCK inhibitory 
action, the anterior sac of the normal Japan white rabbit was medicated with this 
compound, and the operation on intraocular pressure was considered. 
[0037](Preparation of a test compound solution) A test compound is dissolved in a 
physiological saline and the solution of 10" 4 M and 10" 3 M is prepared. 
[0038](A medication method and a measuring method) 

1. Intraocular pressure was measured, after one drop's having applied eyewash at a time in 
the both eyes of the normal Japan white rabbit and carrying out the local anesthesia of the 
0,4% chloride oxyprocaine eye lotions to them. 

[0039]2. It ranked second, and using the injector of 30G stitch, the one eye was medicated 
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with the test compound solution (20microl), and another eye was medicated with the 
physiological saline (20microl) in anterior sac. 

[0040]3. 4 hours after test compound solution administration, intraocular pressure was 
measured, after one drop's having applied eyewash at a time in both eyes and carrying out 
the local anesthesia of the 0.4% chloride oxyproeaine eye lotions to them, 
[004 1]4. The difference of the intraocular pressure of a test compound solution 
administration eye and a physiological saline administration eye was computed, and it was 
considered as the intraocular pressure downward value. 

[0042](A result and consideration) As an example of an experimental result, the intraocular 
pressure downward value 4 hours after test compound solution administration is shown in 
Table 2. 
[0043] 

[Table 2] 

[0044] As shown in Table 2, in the test compound A, the test compound B, and test 
compound C administration group which have ROCK inhibitory action, the intraocular 
pressure downward effect was accepted, respectively. The test compound which has ROCK 
inhibitory action became clear [ having the intraocular pressure downward effect ] from 
the above-mentioned thing. 
[0045] 

[Effect of the Invention] Like ****, the compound which has ROCK inhibitory action has 
the intraocular pressure downward effect, and having been useful as a treating agent of the 
eye disease accompanied by increased intraocular pressure, such as glaucoma and ocular 
hypertension, was admitted. Therefore, the ocular tension depressant which makes an 
active principle the compound which has ROCK inhibitory action by this invention is 
provided. 



